Excitatory amino acid receptors in the dorsomedial hypothalamus are involved in the cardiovascular and behavioural chemoreflex responses.
The present study investigated the role of the dorsomedial hypothalamus (DMH) on cardiovascular and behavioural responses of chemoreflex activation in conscious rats. The arterial chemoreflex was activated by potassium cyanide (KCN, 40 μg, i.v.) before and after bilateral microinjection of lidocaine (2%) or kynurenic acid (2.7 nmol) into the DMH. Locomotor activity was measured to assess the chemoreflex behavioural response. Bilateral microinjection of lidocaine into the DMH produced a significant reduction in the pressor response induced by chemoreflex activation (+51 ± 4 versus +34 ± 5 mmHg, n = 5, P < 0.05). A similar reduction in the pressor chemoreflex response was also observed after microinjection of kynurenic acid into the DMH (+50 ± 3 versus +22 ± 5 mmHg, n = 6, P < 0.05). Strikingly, the behaviour/locomotor activity induced by chemoreflex activation was virtually abolished after blockade of excitatory amino acid receptors in the DMH with kynurenic acid (44 ± 6 versus 5 ± 4 cm, n = 6, P < 0.05). There was no correlation between the reduction in pressor and behavioural chemoreflex responses (r = -0.186, P > 0.05). The bradycardic response of the chemoreflex was not altered by lidocaine or kynurenic acid microinjected into the DMH. These results strongly suggest that the excitatory amino acid receptors in the DMH are essential for full expression of the behavioural response of the chemoreflex and participate, at least in part, in the integration of the pressor response of the chemoreflex in conscious rats.